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71 <^c^^ ^]-7l s}-*}-^ 1 tfl;^l 14S.^e1 ^^s)^ sl-^l-i- ^ ^cJ" • 

7l sol o^6\] ^l-q- oj^V ^Aj^ Al-S).-. i^^H, >^>7l Mg, Al, Co. 

t, WaT Ca, Si, Ti , Sn, V, Ge, Ga ^ B^S. oj^o^^ ^oflA^ ^^je)^ 3:>q- oj^o^ ^ 
I] 

LixMnA2 
[21-^^ 2] 
LixMn02-zAz 
[^^^ 3] 
LixMni-yM'yA2 
4] 

LixMni-yM'y02-zAz 
[51-^^ 5] 
LixMn204 

6] 

LixMn204-zAz 
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ri-?^t-i . . o 
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L^n^ 7] 
LixMn2-yM'yA4 
-^-1 ■ [^.^^ 8] 

LixBA2 

9] 

LixB02-zAz 
10] 

LixBl-yM'yA2 

[51-^^ 11] 
LixNii-yCoyA2 
12] 

LixNii-yCoy02-zAz 
13] 

LixNii-y-zCoyM'zA2 
14] 

Lix'Nii-y'Mny'Mz'A^y 

(^7] ^oilA-], 0.95 < X < 1.1, 0.01 ^ y ^ 0.1, 0.01 < z < 0.5, 0.95 <■ 
x' ^ 1, 0.01 ^ y' ^ 0.5, 0.01 ^ z' < 0.1, 0.01 ^ a < 0.5<^lJl, M'^ Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ <^l^c>]^ ^o1]a-] aj^s)^ ^o] ^h]-iJ|-o1:c 
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1020000056245 

^ *>q- o]^oi -^^o]^, M'^ Al, Cr, 
^o] ^El-i^ol:^ 
PS ols.o:|^ ^oi]A-1 Ni 

£ 1 



2000/12/1 

Co, Mg. La, Ce, Sr ^ VS. oj^o^^ ^o]] 
# ^>i4 o]^^ ^#<^1T^, 0. F, S ^ 
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el# o]^} ^^1^ o^^- ##11 ^ ZL5^ {POSITIVE AaiVE MATERIAL FOR 

LITHIUM SECONDARY BATTERY AND METHOD OF PREPARING METHOD} ' ^r*' ■ 

#1-^^ DSCCdifferential scanning calor imetry) M-^^£ ^HflH. 

DSCCdifferential scanning calor imetry) ^^4^ M-^\E :n.sflS. 

[^^^ 

<3> [AV^^l- ol-g- «o>] 

oil ^'^'l^. 

<6> o]^]. ^^]^ 7>^^jO^ o]^Q^ ^ ^5l7> 71-^t!- 1"^^ '^f^ ^ 

^^-O^ ^>^^1-:[1, ^7] A>0]01] -^71 ^g^^ ^^^^ f^^A] 
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, ,:H.,ft, ii:^e^olE (dendrite)^ ^-^^-^^ ^tl: ^^1 ^^<^1 

ell- wl^^^ 13:^^1 ^^]^^ 7}Jl ^T?}-.; 

^■^1, ^^<^m ^^^1 -g-^* ^7>Ai^l7i it^^l l-^'HI ^7H> 

<8> cy:^ ^S7flM-ol:^(chalcogenide) Sj-^l-o] A>-g-£]ji ^ o,n^ , ZL o^lS. -.i^< 

LiCo02, LiMn204, LiNi02, LiNii_xCox02(0<x<l) , LiMn02 ^^«:1-<^1 S^np- 

SlJi ^7] <a=^ «-^:S ^ LiMn204. LiMn02 Mn^^l ^^^^ ^^^^}7l£ 

^Jl, :&):<^] ^<^S. ^fl^o] #^ol7l^ §>M-, -g-^ 

<5l oj^c^-. LiCo02^ ^a^^tl: ^71 ^££51- ^^1 ^-a- zLelJi 

''^^ 7>^ol Hl^l-tq-^ rf^^ ^fl^€^]-J7 olc^, LiNi02^ ^-^l^i ^^tt ^cJ 

^ ^ 7>^J- ii:oi 7pJ- «o>^ -i-^^ ^^1 ^^^^ M-^^^a Si-^M- ^ 

<9> o] ^oflAl LiCo027l- ^>-B-^^, Sony<^l^i Al203» ^ 1 

^^1 5 LiCoi-xAlz02» 7fl^*>^o.c^, AT&BollA-l^ Sn02» S.^^ LiCo02» 

7m^}^^. SEtt, ^ LiCo02^ a^'^l ^^-^^^><^l:^ -§-^# ^ 

^ ^^^Bl^M S.^ ^ ^^^'^l ^^^^ LiCo02 7fl^oil 

* 7l#^^>^t:1-. 

<10> ^ ^^^^ ol^> A>-g-*V^ /^l SJ] £)] o] 5^- ^ 
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^^1, o]^ ^^x^ :^:^] ^ #Blt,1 ^ 

: e1--P1:B #5)^1 7l;^1]oll ^1-71 -^"71 -§-nl]# ( impregnat ion)^! ^ A>-g-^]-P^ , 

S*V, el* ^^ti- s]^ o]^ SO2 ^7] 

#^ -e-7] A>-g-^l-^ ^tbcf. 

-tl^^H * (jelly-roll type)^ ^^5-* -^IS^}^, ^ 

Tfloj^^oii ^^11- ^^Ife ^7] zl- 

■- ^;^] Tflolioil ^IStb ^^>T^, 3.9m ^^1^ ^7] 

.- -^^1 ?ll«^li<^l ^IS^ SEtb, ^M^^l 4^1- 

AI ^11^^ ^>-§-t!: ^^1^ 21-^^1 (pouch) ^^IS. ^ Sicf. ^>7l 

^^^1 7flol^7l- Ais:] ^Is^ ^-^^ ^^Vo^, €^1^ 

tiflu!)- x^^ ^s^s. Imm ^^1^ ^^tb ^1 

<i2> oie^^ o]^]- ^x]^ ^^1- 7l7l7> db^s}- ^ ^^^^<^1 ^-§- 
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^. S^n^ ^^^o] o.^^ 7m^}y] ^^7> ^^SlZL ^ 

^. 

<i3> ^ ^v.«gse, ^^tb §^1^* n^^}7] ^tt ^ ^^^^ 

<14> ^ ^T^o^ cf^ ^1-71 Bll- ol^> ^;^]^ ;^1^^> 

3.0]; ^ ^1-71 S<H ^ofl ol^l- ^^^^ AV^^ ^^^1- 

^'■'^ <^1^1- ^^l-§- ^l^W. ^7] Mg. Al, Co, K. 

Na, Ca, Si, Ti. Sn ^ V^S. o]^o]^ ^oflA^ -tl^S]^ §>i-f ol^i-o^ i-^t!:i=f. 

<i6>'" m-^^ 1] 

<17> ■"" LixMnA2 

<18> 2] 

<19> LixMn02-zAz 

<20> 3] 

<2i> LixMni-yM'yA2 

<22> [sl-^^ 4] 

<23> LixMni-yM'y02-zAz 
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•<24> 5] 

<25> LixMn204 

<26> m-^^ 6] 

<27> LixMn204-zAz 
<28> 7] 

<29>""'' LixMn2-yM'yA4 

<30> 8] 

<3i> LixBA2 

<32> [S)-^^ 9] 

<33> LixB02-zAz 
<34> 10] 

<35> LixBi-yMVA2 

<36> 11] 

<37> LixNii-yCoyA2 

<38> [^^^ 12] 

<39> LixNil-yCOy02-zAz 

<40> [^^^ 13] 

<41> LixNil-y-zC0yM'zA2 

<42> [^^^ 14] 
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<43> Lix'Nii-y'Mny'Mz'A^^ 

<44> (^V7l AioflA^, 0.95 < X < 1.1, 0.01 ^ y < 0.1, 0.01 ^ z < 0.5, 0.95 < 

x' < 1, 0.01 < y' < 0.5, 0.01 < z' < 0.1, 0.01 < a < O.S^jJL, M'^ Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ <^1^<>1^ ^<^]^] ^^^^ SE^ ^Efi^ol:^ 

^ '^l^^ ^^^131, M'^ Al, Cr, Co, Mg, La, Ce, Sr ^ <^1^<^^ •S'^l 

H ^^^^ ^'=>] 53:Efv+o]:c ^ ol^>o^ ^^<5H, A^ 0, F, S ^ 

PS. ^^slJi, Ni Cool4.) 

<45> ^7] elfl- o]^!- ^^l-g- oj:.^ ^1-71 Mg, Al, Co, K, 

Na, Ca, Si, Ti , Sn, V, Ge, Ga ^ B^S ^^]^ ^^^^ 1- ^l-^^^ 

£ o;[cf. >a-7l e]# o]^!- ^^l-g- <y:^ ^7] ^ofl 

slJi, Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga ^ B-^-S. <:'1^<H^ ^^\^ ^^5] 

5]Jl, Mg, Al, Co, K, Na, Ca, Si, Ti . Sn, V. Ge, Ga ^ B^^ '^l^'H^ 
^ ^>M- '^]^^ 5L^^>^ ^1 2 ^51-1- ^ £ 9X^. <^\^^, 

^ ^^'^^ Bl# ^1^> 'y^^ ^7] 3.<^ ^ofl ^A^SjjL. Mg, Al, Co, K, 

Na, Ca, Si, Ti , Sn, V, Ge, Ga ^ B-^S. o]^d\:^ ^oflA-l ^^S]^ c]^^ 
S-^^l-^ 37fl 5L^^ SZt:]-. 

<46> ^ S^. Mg, Al, Co, K, Na, Ca. Si, Ti , Sn, V, Ge, Ga ^ B-2..£ o]^^ 

^ ^^^^ ^^a>o1:B -g-^-fl ^-g-^ ^^-l^i-^ ^>-§-^>^ ^1- 

7] S^-t^^ 1 tfl^l US^E^ -a^^^ ^^1-^ 3.^^\JL; ^7] 3.^^ 
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<47> ^ <i^^s:i Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge; Ga ^ B 

^5. c^l^^H^ ^^^^ <a:^A>o]c c]-^ ^Qfl ols.o^ ^ofl_o . 

- ^1-71 ell- -tlr^l-* l:^> 3.^^}JL. 1^} ^#1-^ 1^> 

sl-l- ^o] ^^^^ el# Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga . 

^^S. 2^> S^^VJL, ^7] 2^> ^2^-1-^ 2^1- I^^Bl^l-o^ ^7] ^] 1 

<48> ^7] 3.^ ^ <i^-lei ^^^^ Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga 

<49> o]^l- ^ ^^-g- ^>H1*>711 

<5G>-- ^ o]^> oj:^ >a-7l 1 tfl^l 14S^E-1 -a^Sl^ 

^^1- ^1 ^"=^1 '^'l^^ ^^^^ f^-^S T^^^^^. 

<5i> ^7] ^Sr Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga ^ B-^S 

c]^o]^ ^6\]X\ ^^^^ ^l-q- o]^ cf^ o;^jl, ^>q- 

<52> ^ <a=^ #1-^^ ^I2:^rl-7l ^7;\ oV^^.].o]^ -g-ofl ^ 
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^ ^^A>ol^l. o^^6\] -g-*fl^>o^ £ oic]-. >a-7l ^^o.^^ Mg, Al, Co. K, 

Na, Ca. Si, Ti , Sn. V. Ge, Ga A>-g-^ ^ oi^^ Si^ f-^^>^ -§-■2^^^^ 

Aldrich^H^i ^1^*>^ tfl:S5^-^^S^S^ ^flo] e (tetraortho silicate)* >««T-§-^ ^ 

# ^A}oi:^ ^-§-'^-^^ l-sf o] ^o]] cii^>o^ 0.1 ^^1 10 ^^^V^ • 

^V7l 1-14^ ^^#-1: S^^m JL5i|-7> M-Hl-uf;^! , ^l-7l ^^S^ ^£7> 10 

#^%# ^2l-^>^ ^^f^^ ^^^^^ «1-^^^>^1 

<54>^ o]9]- ^o] <y:^Al-ol:c -g-on ^-g-^no.^ >^7l sj-*)-^ 1 tflx] 

14S.-^Bl ^^s)^ S^(encapsulation)t!:C]-. 
<55> ^7] ^i5^Ei^^, CVDCchemical Vapor Deposition)^, ^^'^^ 

(impregnation)^ ^ ^^(dip coating)^ ^ ^^V^'el 3.^ ^l-§-^ ^ ^-^M", 

7pJ- 3^^^ ^^^1 -g-^-«oll ^Ii^i:f7> ^^^^ ^ ^^^^r A>-g- 

<56> >a-7l 3^ ^^J^ <y:^A>C,lc PE^ .g-ofl^ ^^oB 
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-^-t -§-°-^, ^-g-^^S 1^> 3.^^ ^, l^^el^l-Jl /HI 2 ^i^^>ol= ^ 

<^ SE^ ^"t ^-§-^-2.^ 2^> ^ S. $X^. a^, Ais. 3 

<57> <^3.A]-oi:c ^6fl 4^^^* ^l-M- <^l-a- ^^^><^ ^^11: 

^>-g-^m ^^S. ^^tlr ^>-§-^^-. 

"E-^i^ 200 800°C«11/^i 1 i^^l 20^]^ ^<?> ^Aj^Vrf. c-].^ ^^^^ 

wl-^^^W. '=>M ^^^s^ ^£7> 200t:^t4 3.^^ *a:^^>ol 

ol^^o] til-^ ^ ojcf. att, ^^^^1 ^£7> 800t::a.x:l- ^-^^ slfl-^ 

^ a^<^l ^^^^ >L>Sl-# ^^£71- ^o>;^ Li+^ o]^6\] ^^]7} oXt\., o>^ 

^51-1- ^^£7]- ^o>;?^ Li+Sl oi:^oil ^;ql7l- 

<59> >a-7l ^^^B] ^^^-^S <^^A>olS. -§-°-fl SE^ ^-g-^^l ^>S}-#S ^ 

s^^cf. ^^a>o]:e. -g-^-fl SEfe ^"-§-'2^^ ^^*>*^ i:^ ^^1 

^^<^1^. a^"^! AB ^^1-(A^ Mg, Al, Co, K, Na. Ca. Si, Ti , Sn, V, 

Ge, Ga ^ B^S. o]^o]:^ ^6\]X\ ^^^^ , ^^^M ^^f^<^l ^^^^It:^, 2 

^ ^^^^cf. 
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<60> ^7] ^^^o^S. K^c^] ^7)1^ l~100nin<y ^o] 

^-Jl21-7> i^lnl^>D^, ^^^17> lOOnm* S:^!-^!-^. ¥^l7> ^i-^ ^^^q w>#2js:> 

-<6i> ^^^el* ^, ^J^^l-* vfloilA^ 200 i^^l 500t:S ^, 

cfl7l #o.^ ^ ^^(quenching) ^^^-i: ^a]^ ^ £ o;ijl, 

<62> >^7l 1 ifl^l US^Bi sh-^l-^ -^-a^ -^-^Sl^ 51-^1-1- ^l-' 

-<63> el^<g ^ ^^'g^: ^^}^ ^%=w1i:flS ^-^tlr^. el^'S^S^ ^«V^AS 

^J-^Ml ol^V ^^l-g- ^l2:^].^T:fl A>-g-£l^ O^ll)^ ^£ A>^^ 

^ ^>-§-«- ^ ^1^. ^^'S-^s^ ^o^^^, ■L^^'S ^J-^ 
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H3P04* ^>-§-«- ==r q^^g, q€ 

<64> oltifl, 5^fl-<g ^ ^#<§S1 aV^-g- #^^>7l ^^H, <H1^*, ^fl^-i:, <^H1# 

= ^^tb -g-Bfl^ ^7>s>ZL ^ni]7]- 71^ ti<=H^ nfl^^M (solvent-f ree) ne^-^t:-] 
^^(mortar grinder mixing)^ ^^]'^ 

<65> ^o^^ 400~600°C ^^^e]^]-cx^ § ^^^^^(semi crystalline) 

^j-Efl.o] 1 vflT^] 14S^E^ ^^i]^ ^^^1 ^ISttcf. ^£ 

71- 400 °C 2] #^521- ^^<^^ a>-§-ol ^^^>;^1 ^rf^ ^^^l^o] ojrf. ^7] 

1^> <I^5] ^£7> 400t::e.cV ^o.^, #^<§^ tiV-§-o] ^^^>;^1 ^cf. 5E 

^.^^^sl^H ^is^ ^^^1 ^^-i- ^ia^m ^, l^^s] 4^oi] ^7]i- 

l-S.<y(blowing)^>^A-1 ^^^1 ;^l)^-t(reniixing)Al^ 

<66> <gol^ § ^^^A^ ^^^1 700~900°C 5^ 10-15^1^ ^91 

W. 2^> <i:^^e] ^S.7} 700t::a.t:1- ^-2.^ ^^^^ ^^^5]7l cHB^-g: ^^ll^o] 

SZ^f. ^V7l "i^el ^7l l-S-<y ^m(blowing) S:?i*Hl^i 1~ 

5°c/^^ ^£5. -^^^H ^^i^>^, A "i.^^ ^H^fl^i -^^m ^ ^> 

<67> ojo^A^, 1 tfl^] 14^-^B] ^^S]^ ^^-^l^i ^1]^ 

^(remixing) Al^H c-]^ ^^*>7fl ^S^]^ ^ £ 
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<69> 1) 

<70> Nippon ChemA>^ LiCo02 p s^^fl ^ l-sltil^el^dl • 

uj-oic]^ 94 : 3 : 3 ^^%^ ^^^1^ ^^tb ^ N-tiil^3i)^a]^ -g-nflo)] ^o^a-^ -of^ 

<7i> ^cJ^ tfl^-^S ell- ^>-g-^>«^ Ar-;^l7^€ (purged) M]- 

rfi'^lA-l SO] Bl-o]5:i tiV^ ;*llS^>^cf. ojnfl ^^flofl^ iM LiPF6^7|- -g-«fl^ ofl^- 

^ ^mvllolES!^ c^T^]^ 7>:e.i-ilolE6^ ^nflci : 1 «- 511 a]) si a§ ^€fl^# ^>-§-^> 

<72> (WliUc^l 2) 

<73> ^ Al-old^^^^A>o]^ <^1^#<^1 5 Al-ol4l^^^A>ol:c 

<74> Nippon Chem>^>^ LiCo02 lOOg* ^1-71 Al-^l^SS^^VolH. <^1^# -g-^nofl ^ 

7}^}JL, M^7]S. ^ lO^:?}- ^o] ^7] A\-o]^S.S.^■^}o]B. <^1^^ -g-^ol LiCo02 

#Ji^ ^ SZTll ^l-^c]-. ol^Tll ^&|2l* 30^:?]: 

^l^>c^ ^^^S>\- Al-o]±^S.^-'^}o]^ <^1€# -§-"2^^ ^, Al-ol^^S^^l-ol:^ 

ol]^^ ^on^ ^iTl^H, *s1e)n].^ '^^]^^ ^o\] 

<75> s.<^]A^ 3TC/^^ ^i£.S ^7l# ^e^T^^i 300°C<HlAi lO^l:^ ^^^eltb ^ 
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. S. ^^^^]^t\-, s 200''C7> S]^ <i^^el-g- S» ^ifl 

<76> (ylJil<:^l 3) 

<77> - 300°Coll^-1 SOOrs 75ll^^>j7^ aliilc^l 2fi1--^^^l- • 

<78> («1JE<^1 4) 

-<79> • <g^^el 300°C<^1^-1 TOOrs. /^I^^Vji^ ^]M<^] 23^- ^^^1- 

<80> (^Alo^l 1) 

<8i> tiiiii.^] 2<^1>H i^> <i^^5:|§><^ "^^^l^ -Jitsl-l-^^l S^^l s^H/^ ^ 

- LiCo02 ^^-a- f'&t!- EflEB^oil^^ ^ss^B^7llo]E(Aidrich^» -g-^<>11 ^^Itt 

^ iltilr^Vc*^ 2^> ^>Si=f. 2^> LiCo02 "l^E'^l 2'^1 7l;cfl^ wj-i^ozj- 

^<at!- -§-^3). ^elEls ^e]^ ^. ^e-lE^^^ 300°C<^l^i lO^m I^-Ie^^H 

LiCo02 ^^^^}'^^. 
<82> c^.^ ^ LiCo02 ol-g-^><^ 1^ ^^tl: ^'?l-^'iJ^ 

<83> (^Ajo^l 2) 
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<84> ^3]Mc^] 3^ ^]^^ "^^^1^ ^2|-1-<^1 S.^<=>\] 3.^^ S<H/€ B)-<a^ 

L0C0O2 ^>^^l-:n.. ^^^el ^£1- 300*C«^l^i 700 rs. ^^tt ^1^^>J1^ ^ 

<85> (^Ajc^l 3) 

<86> ajJRc^] 40] Wj-i^C.^ ^^^1^ -Jisl-l-^l S^^l ^<^/€ 

• -L-iGo02# ^>-§-s^>^. I^^S] 300 "C oil 500 °CS. ^^tb ^1^*>^^ ^7] 

<87> (^Alc^l 4) 

Ee^oil^^^s:^ ^e|7flolE(tetraethyleneortho silicate) -§-^# ^>-§-tb >fl^^> — 

<89> ^1-7] ^^]<A] 1 i-fl^l 4^ tili;<^l 1 tfl;^] 4^ yj-'^-^^ ^1^^ ^l^V 

4.3V^7>^1 0.1C-^3E5^ ^^S. ^€^>Sacf. ^^o] ^^1^ ^^ti. w]->,oiiAl «fl^] 

- -tt ^, ^^<^l^i «-l-^'?> lOmg^ ^fl4|^>*^ ^]S.S. ^>-§-^>^^4. '^l ol,g..^>c^ 
3V/^^ ^lES ^7] ^-?l7l srH]Al 25 ifl^l 300°C^'M DSCCdifferential scanning 
calorimetry) ^^^^^ ^^M^ '^f^ ^^^^>^i=f. 

<90> £ 1^ ^X\c^] Hlsc^l 10] DSC ^^<^H, S. 2^ ^^]<^] 4^ W]ii7 0^] 10^ 

DSC ^^<^m-. 

<9i> DSC ^y^^ #1-^^ 1^ ^^^^^ ^^^i^^i-. 

^«V^o.s oi^> ^^10:1 -yr^^^^ (safety)^ <^el 7}:^] v\]^}x^^6\] s^srH ^^sl^ 
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cfl, ^^1 ^BfloflA-l ^o^S. ^-^^171^ ^^c] 7>^J- ^j^^ ^^^^ ^>u|- 

^^t!: ^1^31 <a:^^ ^1^. <^lslt!- ^^^1-^ ^^1 

, 1- 42^^ 4:, o^>§ ^^^It^ Lii-xCo02^ ^J-Hfl^ ^J:^ ^ o] Aj-Bflo:i ^^cHl 

, cfltb DSC ^*><^ M-Bl-M-^ ^H^f 'i-'i^ ^ ^<i--7^ti.o] ^j!^^ tiV^AS 

<92> o]^, LiCo02# -^l* S'H ^^*>^, LiCo02^ ^T-Efl<^lAi Lil-xCoO 2 ^ 

7M7fl €l=f. '^'ISitl: 7>^1^ l:^^i^>7l nfl^oll tfl«.o^ ^:e7> 

^^1 i^^^^Hl^i ^-g-^H ^^17]- ^ 9X^ 7]s\^ 7]-^>^^ol 

^t:^-. ZL^]H.S. ^^Si]. o]v^9] ^<i^^ :^:7]o^ 91^^^^^ ^^^^ 

<93> S. 1<^1A-1 H^o], ^Ajc^l 1^ ^1= 214r<?l ^-^Hl ^]mL^] 1^ 

^£7> ^ 209 °CS, ^A]<:^1 1^^ cy:^ «151<^1 lim- ^Hl- ^^Jl, ^ 

n>t!: 71W» ^^^^S. -^I^^^O] ^^^^ ^ ^ ojcf. o]i^, ^A1<^1 lulf ^1 

i^K^l 1^ 'y^^ ^-l-^-^l ^«fl^^^ S-^ 0.006g<>l$iJl, ^^^^ 161mAh/gol^ 

<94> SEt!-. £ 2<^1 M-B)-»a ^^1, ^^Hl 4^ 234'C^cil ^^-^ , 

1^ 225t:-^S ^^l^^l 47> B]M^] ^-E^-^fl:E.^ <ia^ ^^^^<^1 
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<95> o]e-]^ LiCo02 ^^^1 ^>M- '^l^^ <^^A>o]=s ^l2:i£)Jl -i^^ 

^>M- <:>^#o] LiCoOg^ S^<^1 LiCo02^ ¥^7|- 

^ 9X^. ^, LiCo02^ ^S7> sjcH 

si- ^^o] o]:;=§tfl^l^ ^ o.^ ^^^1^. BEtb, LiCo02^ a^<^l^' Al203 ^ Si02^ 
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m^-^^ 11 

^}7] 1 vfl^l 14S.^B\ ^^^^ 5L^^>^ ^ 

^^7] Mg, Al, Co, K, Na, Ca, Si, Ti , Sn. V, Ge, Ga ^ B^S. o]^o]:^ 

1] 

Li 

[^«^^ 2] 

Li xMn02-zA2 
3] 

Li xMni-yM'yA2 

Li xMni-yM'y02-zAz 
5] 

Li xMn204 
6] 

LixMn204-zAz 
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[ 7] 

LixMn2-yM'yA4 

[ s^^^ 8] 

LixBA2 

[ 9] 

LixB02-zAz 

[ 10] 

LixBl-yM'yA2 

[ 11] 
LixNii-yCoyA2 
[ 12] 
LixNii-yCOy02-zAz 
[ ^-n^ 13] 
LixNii-y-zCoyM'zA2 
[ ^tj-^ 14] 
Lix'Nii-y'Mny'Mz'A^ 

(^7l ^^]^'\, 0.95 ^ X ^ 1.1, 0.01 < y ^ 0.1, 0.01 < z ^ 0.5, 0.95 < 
x' < 1, 0.01 < y' < 0.5, 0.01 < z' ^ 0.1, 0.01 ^ a ^ 0.5^]Jl, M'^ Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ <5l^cH^ ^^s)^ ^o] ?]:H]-i4o]:c 

32-23 



1020000056245 2000/12/1 

^ s:>q- o]A^c^ ^^olul. M'^ Al, Cr, Co, Mg, La, Ce, Sr ^ VS. o]^o]:x^ ^o\] 
^o] ^B^-q-o]:^ ^ ^l-uf oj^l-o^ ^^oji^, 0, F, S ^ 

PS. ol^o^^ ^d\]X\ Ni Coojuf.) 

[^^%^ 2] 

^>7l s\-n^ 1 iflx] 14^^B^ ^^5)^ Wl-^ 5L^^>^ 3.0]; ^ 

^7] ^ofl ^>^js)Jl, Mg, Al. Co, K, Na, Ca. Si, Ti , Sn, V, Ge, Ga ^ B.^ 

[ 1] 
LixMnA2 
[ 2] 
LixMn02-zAz 
[ 3] 
LixMni-yM'yA2 
[2]-^^ 4] 
Li xMni-yM'y02-zAz 
5] 

Li xMn204 
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mn^ 6] 

Li xMn204-zAz 
7] 

Li xMn2-yM'yA4 

8] 

Li xBA2 

9] 

Li xB02-zAz 

mn^ 10] 

Li xBi-yM*yA2 
11] 

Li xNil-yCOyA2 
[51-^^ 12] 
LixNii-yCoy02-zAz 
[ s^n^ 13] 
LixNii-y-zCoyM'zA2 
[ 14] 
Lix'Nii-y'Mny'Mz'A^ 

(41-71 <5=]<^1>H, 0.95 < X < 1.1. 0.01 < y 
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< 0.1, 0.01 < z < 0.5, 0.95 < 
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x' < 1, 0.01 < y' < 0.5, 0.01 < z' < 0.1, 0.01 < a < 0.5olJi, M'^ Al , Cr, 

Mn, Fe, Mg, La, Ce, Sr ^ <^1^<H^ ^^]^ -Jd^^^ ^Bj-L+ojc 

# *>M- '^]-^^ ^^'=>1^, M'^ Al, Cr, Co, Mg, La, Ce. Sr ^ ^^l^^H^ 
-Jd^sl^ ^o] ^E^-i4olc ^ o]^^^ ^^ojp^, A^ 0, F, S ^ 

PS. <^1^c>:|^ Ni Co^lcf.) 
3] 

^>7l 2)-t)--bi 1 1^^] US^E^ ^^51^ ^^^1-^ S^H; ^ 

^V7] ^<>ll ^1-^1^ Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga 

71] i^*>^ ^oi s:]- ol^> oj:^ 

[ 1] 
LixMnA2 

[ 2] 

LixMn02-zAz 
[ 3] 
LixMni-yM'yA2 
[ 4] 
LixMni-yM'y02-zAz 
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[ 5] 
LixMn204 
- [ s^^^ 6] 
LixMn204-zAz 

[ 7] 

LixMn2-yM'yA4 

[ s^n^ 8] 

LixBA2 

[ s^^^ 9] 

LixB02-zAz 
10] 

Li xBi-yM'yA2 
11] 

Li xNil-yCoyA2 
12] 

Li xNi i-yCoy02-zAz 
13] 

Li xNi i-y-zCoyM'zA2 
14] 



2000/12/1 
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Li x'Nii-y'Mny'Mz'A^ 

(^V7] ^c]]/<], 0.95 < X < 1.1, 0.01 ^ y ^ 0.1, 0.01 < z ^ 0.5, 0.95 < 
x' < 1, 0.01 < y' < 0.5. 0.01 < z' < 0.1, 0.01 ^ a < 0.5^1^1, M*^ Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ VS. o]^o]:^ ^6\]Aj ^^£]^ ^o] ^iB}-^J\-o]^ 
# ^1-14 oj^vo^ ^^<^]JL, M'^ Al, Cr, Co, Mg, La, Ce, Sr ^ VS. oj^o^^ ^6]] 
^^S]^ ^o] ?3:Bl-i4ols. # ^>i4 '='1^1-^ ^^^11=^, A^ 0, -F,- S ^ 

PS ol^o:|^ ^oilA] ^^S|j7, Ni Co<^m.) 

4] 

Mg, Al, Co, K, Na, Ca, Si . Ti , Sn, V, Ge, Ga ^ B^S. o]^cy\:^ ^^]^^ ^^5] 
^ ^^A>o]= -g-ofl -;.^6« oj^v^ A>-g-^M ^>7] 1 ifl^l 

US-^Bl ^^51^ ^^^>Ji; 

[ 1] 

LixMnA2 

[ 2] 

LixMn02-zAz 
[ ^«!-^ 3] 

LixMni-yM'yA2 
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[ 4] 
LixMni-yM'y02-zAz 
[ 5] 
LixMn204 

" [ 6] 
LixMn204-zAz 

[ 7] 
LixMn2-yM'yA4 

[ 8] 

LixBA2 

[ 9] 

LixB02-zAz 

[ 10] 

LixBi-yM'yA2 

[ S^n^ 11] 

LixNii-yCoyA2 

[ sj-t}-^ 12] 

LixNii-yCoy02-zAz 

[ 13] 
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LixNii_y-zC0yM'zA2 
[ 14] 
Lix'Nii-y'Mny'Mz'A^^ 

(^7] 0.95 < X < 1.1, 0.01 < y < 0.1, 0.01 < z ^ 0.5, 0.95 < 

x' < 1, 0.01 ^ y' < 0.5, 0.01 < z' < 0.1, 0.01 < a < 0.5^]31, M'^ Al , Cr, 
Mn, Fe, Mg, La, Ce, Sr ^ ^1^<^^ ^<^1^-1 ^^5]^ ^'^l ^^^-0]^. 
^ ^>M- oRi-^ M'^ Al, Cr. Co, Mg, La, Ce, Sr ^ VS. <^1^^^ ^<^] 

-ii^S]^ ^o] ^E^-^o]^ ^ o]^o^ ^^ojn^, 0. F, S ^ 

PS. <il^<^^ 5-<^l^i Ni Co<5li^.) 

[^^^J- 5] 

^] 4 «j-<Hl ^^^i, 200 i^^l 800°C<=Hl><>i 1 ^fl^l 20^1^ -^<?]: ^ 

^1*>^ ^91 
6] 

^91 

71 

^1 4 ■sj-'Hl ^^^i, ^71 ^^^^ Mg, Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, 

Ga ^ B-^^ <^1^<^^ ^^l^i ^^5]^ <^3.A].ol^ -g-on o]^^ -g-^wo. 

A>-§-i5>a^ ^A]^}^ ^^1 ^12: ^Jr"^. 
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81 

^1 4 ^'H^i, ^ I^^S] Mg, Al, Co, K, Na, Ca, Si, Ti , 

Sn, V, Ge, Ga ^ B-^S ^l^^H^ ^<Hl^i ^^5]^ <y:^A>ol:= cj<^ .g-oA 5c- 

o]s.o^ -g-^-9.s. ^^-71 e^fl- 1^1- 

^^y] ^1 1 ^^1- ^<=>] s]# ^5l-#^ Mg, Al. Co, K, Na, Ca, 

Si, Ti, Sn, V, Ge, Ga ^ B^S. o]^o]^ ^d\]X\ ^^S]^ <^^a>o1c r]-<^ .g. 

2^> el# -i+sj-l-* 2^> 1^-lHl*><^ ^1 1 ^51-1- ^ 

^1 2 ^^^^>^ ^^^AS ^Al§>^ ^O] tij-^g. 

9] 

^1 4 *d-<Hl ^71 ^ 1^5^ ^^J^ Mg, Al, Co, K, Na, Ca, Si, Ti , 

.Sn, V, Ge, Ga ^ B^S. ^W^^ ^^5]^ ^^a>o1:b -^-^ 
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